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e, = 70(mm)
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o, =Mxe, /1=5529600x 70/ 41033107 =9.4(Mpa) 6, =9.4(Mpa)
6, =Mxe, /1=5529600x116.5/41033107 =15.7(Mpa) 6, =15.7(Mpa)
2 Ao -
o=(5/384)xqxI*/(Ex])=
(5/384)x12x192% / (2.1x10° x4103.3107) = 0.024(cm) = 0.24(mm)
e 33 -

L /800 =1920/800 = 2.4(mm)

024<24isOK
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ol 3l ped i -

L(Wheel) _ 19250 = 6.982 = V1=0.874

Bl
LWheel) 1920 _, ¢g5 —v2-0.773
B2 393

I, =B, x V| + B, x V, = 544(mm)

o gl:‘;’& Caoamnd —

Fiber” 17 Fiber”2?”

ﬁ,
ﬁ,
@

\ﬁ/_l
V—J\—\

240.3

e; =41 mm

e, =145.5mm

1=89922660(mm*)

q=pxl, =0.0265x668=17.7(N / mm)

M =(qxL?*)/8=(17.7x1920%) /8 =8156160(N.mm)

o, =Mxe, /1=8156160x41/89922660 = 3.7(Mpa) 6, =3.7(Mpa)

6, =Mxe, /1=89922660x145.5/89922660=13.2(Mpa) o, =13.2(Mpa)
2 2 p 2 p

o danlmo —
§=(5/384)xqx1*/(Ex])=

(5/384)x17.7x192* / (2.1x10° x8992.266) = 0.017(cm) = 0.17(mm)
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L /800 =1920/800 = 2.4(mm)

0.17<2.4is OK

Slome s -

dwgy ‘54.7;9..0' 39 Q"‘“ dawolxo —

a=550

%

b=600

_347 (0.033)x (550)?

100 (6.5)2 =82(Mpa)

G3x

o3, =0.303, =25(Mpa)

o _32.1X(o.033)x(550)2
7100 (6.5)

=75.8(Mpa)

04y =0.304, =22.8(Mpa)

1) At point "3",Fiber "1"
6, =—03, =—82 (Mpa)

6y =—06; —03, =9.4-25=-15.6 (Mpa)

(252
Ototal — 4/Ox TOx ~0xOy
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Grorat =\ (82)2 +(15.6) — (15.6)(82)
= 6, = 75.4(Mpa) <140(Mpa)
2) At point "3" , Fiber "1":

6, =03, =82 Mpa

- (= Cr
6y =0}t o3, = (Gl.a) to3

6y, =9.4x63.5/70+25=33.5 Mpa

6ot =\ (82)2 +(33.5)2 —(82)(33.5)
Ciotal = 71.4 Mpa <140 Mpa

3) At point "4" , Fiber "1™

6, =—0y4, =—22.8 Mpa

6y =0; 04, =9.4-758=-66.4 Mpa

Grotal = J(zz.s;)2 +(66.4)* —(22.8)(66.4)
= Ooral = 28.4(Mpa) <140(Mpa)

4) At point "4" , Fiber "1":

6, =04, =—22.8 Mpa

X

_ _ ey
Gy =6 +G4y - (Gl'a) +G4y

= Ooral = 28.4(Mpa) <140(Mpa)
6, =84.3 Mpa

Grotal = J(zz.s;)2 +(84.3)% — (22.8)(84.3)

= Gotal = /9-5(Mpa) <140(Mpa)

H=3.30(m)
h, =1.865 (m)

b=1.435

75.4 Mpa

71.4 Mpa

58.4 Mpa

75.5 Mpa

w1y S99 BE 2 (s alold -
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hp

(o2l 5N azmyo 5o HLAS 35 5o -
C=(b/3)x(H+2xhy)/(h, +H)
C=(1.435/3)x(3.3+2x1.865)/ (1.865+3.3) = 650 (mm)
ool plp lad S50 5l 20z pe (o alols 0iST 58 V>
L,, =420 (mm)
Thus : we have R=F . /4
Foal = PgxHx A =1000x9.81x3.3%x2.046x1.435=95.047 (KN)

P, =R =95.047/4 =238 (KN)

Fo olad i sl -

Poer =0.418,/(P, xE)/ (By xR,,)
Py =22 ¢y 2,5 5l del> b

By =0l (s e 9 22 o JB slad
E=¢,2 aimes¥| Jsoe=210000 (Mpa)

Ry =tz el
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Din 19704

Pper = 0.418\/(23800x21x104)/(61x9) =398.8 Mpa
P =0.9x1.85x6, =0.9%x1.85x500=2832.5 Mpa

stst—304=500—700 N/mm "2 ¢l Jluis i

Pher < Pher ()L?Ln) OK | bs=61 G-I ML%O -

‘ Ws

Rs Rs
9 9s

oo Vo i(dy) i b
W, =P, /b, =23800/65=366.2(N/mm)
R, =P, /2=23800/2=11900(N)
Q, = (95-65)/2 =15(mm)
M, =R, x(Q, +R, /(2xW,))
M, =371851 M.mm
G, =32x M, / (txd3)=32x371851/ (nx70%) 11.0 MPa
o, =11.0 (MPa)
Cper = 0.4><Gye“d(st_37)s =94 (MPa)
11<94 (Mpa) OK.
1, =4xV/(3xA)=4xP, | (3xA,) 8.2 Mpa

=4x23800/3%(nx70>/4)=8.2 Mpa

Opes = \/cg +3x12 = \/(1 )% +3x%(8.2)> =18.0 (Mpa) 18.0 Mpa
Gper =1.25%0.4% 64 =117.5 (Mpa)
18.0<117.5 (Mpa)is O.K

Loyglu,s by i -
T, =4xV/(3xA)=4xR,/(3xA,)=4.1 (Mpa)
Tper = 0.4% G yeiig /N3 =54.3 (Mpa)

4.1<54.3 (Mpa) isO.K.
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obls -yl fuas

oy = R, / (dxS)=11900/ (70 x 20) =8.5(Mpa)

Gpper = 0.5 X Gyg =0.55% 235 =129.25 (Mpa)

8.5<129.25 (Mpa) is O.K

Fy =1/2xWx (H? =h?)=0.5x2.046(3.3% —1.865%)
Fy =7.6(Ton)
F . =W

open weight + Frubber + Fw

heel

W

weight

=550 (Kgf)
Fopper = HX Fogy =0.9x983.2 =885 (Kgf)

E,. =FyxL=2x491.6=983.2(Kgf)

Fy =20(N/cm) s polosl
L = ano] Sy Jsb=2x1435+2046 = 491.6 (cm)

Wi
Hwheel = 0.1
Fypen = 760 +885+550 =2195 (Kgf)

Fifting = Fopen XS = 2195x1.59 = 35000 (Kgf) = 3.5 (Ton)

Sf=1.59

ZC'_’)%LMJ Slxdo )Q L’:}.u J.n.’:é Mlﬁo—

16 XYL (59 Ao -

760 Kgf

3.5 Ton

9 4350 4 03)l9 lag y Slwlxo -2

S o g (P

55 UM L ply T ogasee (55=7

(o) (5, ool alols) azy o o, =B

(o) a3y bzl gleds =R

(o) 42,5 G090 gl =h

() 4z 50 bzl 3350 g sVl Of 515 BMs1=Dyy
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Arc sin(%) =0l A¥-M)

Arcsin(gi) =q \o-Y)
R

il e b cudie 05ilgh oo ol oo Cewdds boly con a5 g g @ sLls; 9 Djg Dy oDy slaoslail iag5
ghon Ll Slobuo ;3 o5 0sd (38 () (hie ol S 5 () S VU

iy lise Cawdas 125 Gl ® 3l (s Sk camn Az ;0 2 0,15 (s05as 5 (Bl (glag e Armslome (¥

Bl G950 1 Wy

SO Sy 1 Wy

thth(h—%) 7))

W, =yBR[Dm(coso, —cosa;)+R(a; —a,)/2+R(sin 20 — Cos2a.) /4] AvY-Y)

93,5 o0 dmilone 5 sodserd 3l ol S 5 4o 00y slag s al (7

W =(Wy + W) (OA-V)

gy Jlos! a5 =ARCtan{¥VJ \a-y)
h

Ly 40,5 oo Ll glasisTan g3l Cumbge 955 oo ol 47050 SLog3l 53, 22 il G950 ylio
o3l dlone sl (lgion a0 4 03)l5 (S99 S 31005 3)ls (2L g (Sl lagil & Sy 59
Dged oolaiwl azm o slaolSa st o

e

725 Py am ) sbwesls g e Failas g e B slizdl elad b Jbol) a0 S 2 03)ly (69,5 oz 5 jlade
29l g0 ploxl

4 m Az (0 dileo
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594.526
596.64
596.40
598.00
601.50
4.m

RST 37-2
DIN 19704

DIN 19704

258
4000

1875 =0.487875xR
00

o, = Arcsin( )=10.0645448 xR

o, = Arcsin

dp,; =w(h—-Rsina)Rda

dp, =w(h+Rsina)Rda

al
p; = wRha + wR? cosa ]0

a2
0

P = wRho — wR? cosa ]
H=1.6 m=NWL —Trunn CL EL =598 —596.4
p; =1.519t

pix =1.519t

piy =-0.075t

p, =19.96t

Py =19.03t

Py, =6.01t

obls - Jsl fas

WS B 5 psd)

azys Vb 5 pb)

OIS P o 57 o8,

&JT g Jyore 093,

<l s oSl o8,
az,s gl

Sl 0Ygd taxy 1o i

S lastiwl o lesis glie 0 jlme iiS l3ue

b o st
W.L
h % r 28
[ —
e
- 5

T s Jgonn 98 bl -
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pn =21.39t B = Arcsin(2)=16°
p

T b oy 350 0985 Jay o -

h=5.1m=MWL —Trunn CL E1=601.5-596.4

p; =5.13t

P =5.13

py =—0.19t

p, =47.28t

Py =45.28t

pyy =13.6t

Pym =50.41t

Pym =13.41t

P, =52.16

13.41
52.16
P, 52.16 4

= —=225>>—
Py 23.15 3

o = Arcsin(

)=14.9" sina =15°

g walss Sloslrs slis o oy sSlo psd) Lulyd 598 o 5o @ azgi b
Az 0 Sl (gl ouls colaiul 050 5,9 Cwolbrs =12 mm
Fao Cwlbrs 12-2mm 55,65 jlxe Cwlbes =10 mm

$3908 SRy e Jolss =50cm

K, =18.8
L )
T D00 50 | Ky, =403
oml @ 400
' Ky =33.9
2
S
100 SZ f 500 i 500 i
18.8 .
Sy =100 x.68x40% =205kgem chy
403 : % 8
O3y = 100 x.68x 407 =438 kgem 2 qu
Gyy = 33'09 x.68x40% =369 kgem > <<1600 OK.
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4/01/10 S — gl fuiS
K =
S iz D140 50 Ky, =
a 500
K3y =343
K P32 500 - 500
O=——X—pr
100 S LGSY
Oix <£><.66><502 =412kgem 2
100
Oy <£><.66><502 =825 kgem ™
100 . !
34.3 5 5 ‘ T
Gy < x.66x50“ =566 kgem
3 7100 g
GO9es ,5 2421=50%0.4842 %100
2421=50x0.4842x100
1030 7 | R =2969
486 g
1359 ? 4 R =3545,

2 5y alold=500 mm
4 1400 _56

B, 250
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L=08 20 140
2b=0.8x250%2 =400 T
a
[=639cm* ~ T
n| aq
Sskinpl = 319.5cm’ m L 6
3 - ‘ -
Speam = 435.6 cm 3 L
-2 I
Ogkinpl Max =—152 kgem OK. - l

Gpeam Max = 1066 <1600  OK. !
10150

Bl 55 (Gl )
W et 7108 Kg/m2

L

—500—— 3000
2
71087— 14216(x-0.5)=0
X =585
X=585 1 =2830 ) 585
—889Kg/m?2 —889

+7108Kg/m?2

—-10662

—3554

+3554 7

+10662




F 4/21/10 Slds - sl fua$
f 2
L2830 1405 120 200
B, 200 e B
b, =.95x 200 =190 o5 T
6 o
o
2b ~ 400 o 9
N '
o
10 300 10
G gin P1=—587 kgem™? <<1600  OK. 1=14533 cm*
S fang=978 kgem? <<1600 OK. Sekinpl =121 1em’
Sflang = /20.0 cm’
g3l dmwlxo —g
F M
oO=—+— (Y o_\ )
A W
(90 515D 93k 4 09)lg (59,5 F
(yo ) 55k alaio mhaus :A
(o )5 g k) bogily tad o o 3Se M
165 ,Slas (59, drlre sl bayles 5 Slasl (ul,5
9,09 iy = S¥sd n=0.15
YVsd— 5 n=03
SYsd - o¥gs =03
SYgh - Seiw¥ p=0.9
M, + Mg, +M + My
FLifting __m Seal SealPre Weight (Y1-1)
ILifting
Mm + MSeal + MSeal Pre — MWeight
I ifting
Frifting = Fetosing = 7 YY-)
Lifting Closing Sina ( )

(g0 f)?il"s) 450 o s (595 :Fclosing

(950 5 9kS) 023 YL (59,5 = Fyjpying
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356 5L o235 Le 14180 kg (il 555L)

93b Job 3500 mm

A =239cm?

Pyy =2.05cm

K=0.8
L=350cm

P =742 A, =377=w=L13

_LI3X14180 _ oy, kgem™ << 1600
23.9
Po 742 _, ¢
Pyy  2.05

. . 35
diagonal spacing — =~ Imm
3.6
oBLL

OBl L —52;6 = 26.081

Obear = % =407.5 kgcm_2 OK.

YL agli=a

(o) a3y gLzl glads =1yine

(e 50 9 £ 5 9S) (L9 5) azu,0 (ly90 Jate (lea=M,

OK.

(e 50 950 5 sbS) gamol SeanY lae= Mgy
(J'“" 2° 9 r“)fﬁl-*s) g;‘b)'“‘s o OL“"’:MSealPre

(e 5% 98 r“)fﬁl-*s) 4= 0)9 OL“"’: MWeight

w0 oo B Jle 4z 10 (5950 Dlawlore a4 dalsl jo

Aoho Koy ply Sl
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295072 J6080ka/m2
T b g/m
=(2x13.8—8)x@

Hmax

. =63896 kgcm

umaX=L280=13040 ke 13040 . 13040
138
it Jus = S0mm A=50.3cm’ o, =260 kg.cm ™
S=50.3cm? o, =1270 kg.cm™
cad Yo Saw) i85 OKooy = 1232‘;0 =815 kgem ™
O Sly (Souyd s 0.k 26080 _ 174 kg.cm™
50%30
S Aoy p3) Cnrdg o (60, has (log yui -
8000 mkg S i Slalad g 5l ol Lo -
2X227X1.1X4.03X0.9=1811 mkg LS slan ol Slasl 5l Jol> les =Y
400X 1X%4.04%x0.9 =1464 mkg Vb o ol 5l Jeol> e =Y
400X4X0.5X4.02=3216 mkg Az, YU poly  Soliulgane 59, 5l Jols lee -F
200%x3.95=790 mkg woly SiiaS SKaol jl fol> oo -0
52160X<0.2X0.04=417 mkg HBLL SKhol 5l Jol> les -F
1+2+3+5+6=12482 mkg 4z, 50,550 sl asY lew
1-(2+3+4+5+6)=302 Safe enough Az ,0 s 6l (BB Hlew 092 J S
12482 x1.40 =17475 mkg P CUNENE
17475/3.88 =4504 Kg say 5000 Sl y> b5 S
o5 J T lwlxo diged —
o YIVXY slal 4y 18 Jles] asu jo : >l slasols
2.2m az 0 dileo
20m azm )0 gl )l

70%x 2.00 b o gl
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0.2m C/CﬁfJL’L&T sleals o Jolsd
RS Sl o3l g5
O b
RST 37-2 Slge i
e o lasoie —
I=512cm* 160
W =64 cm’ ::L O
N T —
b i -
=43 cm4 ) @
2\
_ 3 U U
W=11lcm JE 1 @
L [ ] _F
oy J 5 -
o o las 55k y00)ls M c A
’ (Kg/m) (Kg-cm) (Kg/cm2) (cm)
1 714 47214 738 0.242
2 560 37030 579 0.190
3 180 11903 186 0.06
B dounss' J S —
kg
e b= (1800+1000)x (0.2x0.7/0.8 (==
m
2 kg
M=(196x0.8"/8)x100=1568 (—
cm
sileS e (25=0.6%x2400%(1.23-0.0153%x40/1)=890 (k—g2
cm
c=1568/11=143kg/cm? <890
G —

il oo DINT9704 ;5 00 Lo tlies 5| S oy 45 (Soas (i —)
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obls -yl fuas

YL 5 Gles ;1.8 m

6)‘;\5)1-3

Wi =3blewl 39

W, =290 5 059

P =l g5, » (Ssbnlyane jLas

lse S Slre pliee Sl S Wbdand o (Sapes i Y

Wil ooy ales Job o V/E M 5l 505 55 S e Sl -V

2L S o Olowlxo digoi -

F/2=855Kg

F/2=855 Kg

F=(230+180+(900><%><1.8))x1.5=1709z1710kg

P, =855kg = P, =855xc0s55=490 kg
A =2x24=48cm?
I, =2x925=1850 cm*

I, =2(85.3+24x4.64°) =1204 cm*

rx=+/1850/48 =6.2 cm

ry =+/1204 /48 =5.8 cm

X120 _ ¢0 <200

k¢
( )maX =
r

6440 6440

== =131
¢ JFy 2400

B 2
Ko m pa s UZ0SERY
r F.S

Y
r 60

b= T

C

=0.46

FS=1.67+375B—.125B% =1.67 +.375x.46 —.125x 46> =1.83
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_ 2
FO=(1 5x .46 )x2400:1172 ( kg
1.83 cm?
490 kg
fopm——=11(—2)<<1172
T 48 (sz)

036155 Ly o (D 14)(6X37) (LS 20 1)
P, =855x2=1710 kg <9250 kg

2L 55 aileo: 3.75m 7
Lg)""\f)l'«’ //// \\\\
1300 P t N 1300
= W, bl o3
P1 // \\ P1

=Wy 2Vl 15 559
P= ‘_s_ie_'{t;.,,ul”‘.\ﬂ_m )Li;é P, 5

F/2=1420xg F/2=1420Kg
F=(605+360+(1000x%x3.75))x1.5=2840 kg

P, =1420kg = P, =1420x Cos45 =1004kg
A =2x25=56cm?>

I, =1350%2=2700 cm*

I, =2(114+28x5.47%)=190.3cm* — Y

rx =+2700/56 =6.9 cm 2C180
ry =+/1903/56 =5.8 cm [

_1x260

k¢
— = 45
( r Imax 5.8

Cc =131

B 2
Ko m pa s UZ0SERY
r F.S
_45 34

B_131_'
FS=1.67+0.375%x0.34—0.125x 46 =1.79

_ 2
(1-.5x.34%)x2400 _ - ( kg
1.79 cm?’

FO =
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obls -yl fuas

1004 ke
=18 (=) <1263
7756 (sz)

(855 520 1) 1 (D 16) (6X37) 05155 Juuy s
P, =1420x 2 = 2840kgf <12100kgf
YL 5 «les: 3.35m

6)‘35)1-3 F 1100

= W, Sl /

= Wy b 5 059 A
o
P= Sslslg e Lasd "\

F/2=1086 kg

F=(W,+ W, +P) X1.5= a5 il » et ol 5 5,0

F=(490+325+(900 X % x3.35))% 1.5=2172 kg

=1086 kg = P,=1086XCos45 =768 kg P,
A=56 cm?

=2700 cm* I,

=190.3 cm* I,

6.9 cCmrx =

=5.8 Cmry

(%) _1x220
r e 5.8

=131C¢

B 2
Ko m pan UZ0SERY
r F.S

38

38
==2220.29
131 P

F.S=1.67+(0.375%0.29) — (0.125X0.29° ) =1.78
_ 2
g (170.5%029%)x2400 _ ( kg
1.78 cm?
k_gz) << 1291
cm

(55 520 1)1 (D 16) (6X37)  o3lylls Sy o
=1086X2=2172kgf < 12100 kgf P,

768 _

w56

F 14 (

F/2=1086Kg
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2L 55 ailes: 5.00 m 0
6)‘;\5)1-? 190 - S ——190
= Wl S)L’LA.MJ‘ Q)j //// \\\\\

P1 // \\\\ P1
= W, 2Vl 15 559 / ’
P=  Sliulsyaee ,Lid “a N

) P>
F/2=4731Kg F/2=4731Kg

F=(W+W,+P) X 1.5= 4,5 3 s Joiie ol 6,135,k

F = (1302+450+(1350 X % X 5) )X 1.5=9462 kg

=4731 kg = P,=4731X Cos45 =3345 kg P,
A=32.2X2=64.4 cm? y
=2X1910=3820 cm* I,

=2(148+32.2X5.56"=2286 cm” I,

=7.7 cmrx =+/3820/64.4

—J2286/64.4=5.9 cmry 2C200

(%) _1x380
r e 59

=131C¢

B 2
Ko m pa s UZ0SERY
r F.S

65

65
=—— =0.49
131 P
F.S=1.67+ (0.375X0.49) — (0.125X0.49° )=1.84
2
pa. (170.5%049%)x2400 _ . kg
1.84 cm’
3345 kg
= =52
77 64.4 cm?

(S 50 1) (@ 16) (6X37)  o3lgll8 LS,
=4731X2=9462 kgf <12100 kgf P,

<114




Fa 4/o1/1d bl — ol Jua

daids —b
1ol ceal g el o)llas gl s 050 (sloatss
O 30 98w Do cual g Cle Olo > —
Wil oo S i Sladad S > oo a5 0 0 Coll Sladad cad g Sl —
Logbs dajgome daSiuns do by doo e dage dogber ccual g colo Sloja dales cablis dagdl -
Slilste plo g Laial; sloakeo (sanol sl
Sliagd e g 5lige Slujr -
5 ol Slasein g 059 lons o bl uim cdahd o )losds s Jolds 3y lisad alS Cons g —
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1- Thermal Overload
2- Bimetal

3- Lamp Test

4- Handel

5- Microswitch

6- Gland Plate
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Abstract

The effective control and distribution of water is the main goal in irrigation systems, therefore hydro-
mechanical equipments as the main part in water control and distribution in diversion dams and irrigation
systems have an important role in this manner. According to this, proper design, manufacturing,
installation, and commissioning of these equipments is very effective in reliable performance of the
irrigation systems.

The selection of hydro mechanical equipments for each irrigation system is mainly depend on the
ability for easy and effective operation and use full life period of each type and size of equipments.

The proper performance in water control and distribution of the hydro mechanical equipments is
related to carryingout the proposed rules by manufacturers, furthermore inspection of the equipments by
professional inspectors has the great importance and guarantees the goal of the system in water control
and distribution. According to the effective life of these equipments carrying out a proper maintenance
program should be considered during operation period.

In this bulletin the required information for analysis, design, manufacturing installation and
maintenance of hydro mechanical equipments of diversion dams and irrigation systems are provided, in
addition to that the specifications for placement of necessary accessories for installation of equipments in
concrete structures have been carefully compiled.

This standard had been compiled as a guide for design, manufacturing, installation and commissioning
of hydro mechanical and electrical equipment of diversion dams and irrigation systems and could be used
by consulting engineers, manufacturers and inspectors.
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